A term infant developed stridor, hoarse cry and respiratory distress after forceps-assisted delivery. Oral feeding resulted in aspiration. Flexible laryngoscopy showed a right-sided vocal cord paralysis (VCP). A magnetic resonance image (MRI) of the brain revealed an ovoid lesion in the posterior fossa impinging on the brainstem, which was considered to represent a subdural haematoma. Clinical signs of vocal cord palsy and the associated MRI changes resolved spontaneously by 6 weeks of age. Vocal cord palsy is a common cause of stridor in newborn infants, although in many cases it is considered idiopathic. This is the first report of vocal cord palsy associated with subdural haemorrhage after instrumental delivery, and may represent an important and previously unappreciated cause of VCP. This case highlights the importance of magnetic resonance brain imaging in those infants with VCP in whom the aetiology is uncertain.
Introduction
Vocal cord paralysis (VCP) refers to the absence of movement of one or both vocal cords owing to dysfunction of innervation of the larynx. 1 VCP is the second most common congenital laryngeal anomaly 2 and is more commonly unilateral than bilateral. 3, 4 Congenital VCP may be idiopathic, secondary to birth trauma, or associated with malformation or disease in the central nervous system.
We present the case of a newborn infant with VCP associated with intracranial haemorrhage following instrumental delivery.
Case presentation A 3.2-kg term infant was born by forceps-assisted delivery at term after an uneventful pregnancy. He was in good condition at birth and did not require resuscitation.
An inspiratory stridor and hoarse cry were noted at a few hours of age. He was tachypnoeic with subcostal and intercostal recession and on auscultation had harsh breath sounds in the right chest. A chest X-ray revealed consolidation of the right lung field.
A full septic screen was performed and antibiotics were commenced. Oral feeding was attempted but produced a colour change, worsening respiratory distress and loud crepitations throughout his chest, consistent with aspiration. An H-type tracheooesophageal fistula was suspected and it was decided to transfer the infant to our unit at 6 days of age for further investigation. A contrast swallow showed a dis-coordinate swallow, regurgitation and aspiration, but a normal oesophagus and stomach. Contrast injected into the oesophagus was regurgited and aspirated.
Following this demonstration of gastro-oesophageal reflux, feeds were thickened and re-introduced without further aspiration episode. However, the infant had ongoing intermittent inspiratory stridor and mild respiratory distress, which was not attributed to gastro-oesophageal reflux. Instead, an airway anomaly was considered. A laryngoscopy was performed at the cotside at 13 days of age, which showed right-sided VCP.
A magnetic resonance scan of the brain revealed an ovoid lesion in the posterior fossa indenting the right postero-lateral surface of the brainstem (Figure 1 ). This was considered to represent a subdural haemorrhage or lipoma. Of note, the infant's clinical neurological examination, throughout admission, was otherwise normal.
He was returned to his referring hospital, where feeding improved, stridor resolved, and a repeat magnetic resonance imaging (MRI) scan performed at 6 weeks of age ( Figure 2 ) was entirely normal. The resolution of the posterior fossa findings on repeat MRI is in keeping with a resolved haematoma.
Discussion
The presenting features in this case of stridor, hoarse cry and aspiration are typical of unilateral VCP. 2 In a review of 102 cases, Daya et al.
1 observed that unilateral VCP was associated with stridor in 77%, abnormal cry in 51% and feeding difficulties in 23% of the cases. Although unilateral VCP may be otherwise well tolerated, bilateral VCP may result in severe airway obstruction requiring tracheostomy.
Confirmation of the diagnosis of VCP requires direct or flexible laryngoscopy. 4, 5 Barium swallow may be performed if aspiration is suspected and to exclude tracheo-oesophageal fistula. Investigations to identify aetiologies include chest X-ray to exclude intrathoracic pathology, and brain MRI to assess for intracranial lesions. 1 Considering aetiologies, in a case series of 113 neonates by de Gaudemar et al. 3 causes of VCP were idiopathic (35%), neurological (25%), birth trauma (13.5%) and association with congenital heart disease (5.3%). Similarly, in other paediatric case series idiopathic and neurological causes were the commonest non-surgical causes of VCP, followed by birth trauma. 1, 4, 5 Whether VCP associated with birth trauma involved direct nerve injury or was secondary to intracranial injury or haemorrhage was not reported in these series. The commonest neurological cause of VCP is Arnold-Chiari malformation type II, typically resulting in bilateral VCP. 1 Other reported neurological associations are agenesis of the corpus callosum, congenital hydrocephalus and, in one infant, intraventricular haemorrhage. 5 Subdural haemorrhage as a cause of neonatal unilateral vocal cord palsy has not, to our knowledge, been previously reported.
In the described case it is hypothesized that subdural haemorrhage occurred at the time of forceps delivery and that the resultant haematoma compressed the left recurrent laryngeal nerve at its origin from the brainstem. The association of intracranial bleeds with assisted delivery has been described previously. Towner et al. 6 observed a relative risk for all intracranial haemorrhage types (subdural, cerebral, subarachnoid and intraventricular) of 2.9 for forceps delivery, which increased to 7.4 for deliveries by forceps after failed vacuum extraction (absolute risk 1 in 256).
Rates of subdural haemorrhage, specifically, have been investigated by Whitby et al., 7 who observed subdural haemorrhages in 9 of 111 well, term infants using MRI in the neonatal period. Subdural haemorrhages were significantly associated with delivery by forceps following failed vacuum extraction (28% risk) and in the majority of cases affected the cerebellar hemispheres, as in our described case. We speculate that subdural haemorrhage may have been a cause of VCP in previously reported cases of 'idiopathic' VCP in which brain imaging was not performed.
It is possible that the presence of subdural haemorrhage and vocal cord palsy, in this case, were two entirely independent and unrelated findings. However, we propose that the anatomical position of the bleed is consistent with the hypothesized mechanism of direct laryngeal nerve compression by a haematoma. The resolution of haemorrhage on magnetic resonance scan and the clinical signs of VCP over the same time scale also support a direct link between them.
Identification of an aetiological mechanism in VCP may assist in prognostication and management. Unilateral VCP is more likely to recover spontaneously than bilateral VCP. 3 Spontaneous recovery rates for idiopathic VCP vary from 64 to 100% and for VCP Vocal cord palsy after subdural haemorrhagefollowing birth trauma from 33 to 73%. Recovery rates for neurological VCP are between 70 and 100% (after shunting for those involving raised intracranial pressure). 1, 3, 4 In our case symptoms resolved over the first 6 weeks of life and correlated with resolution of the subdural haemorrhage on MRI. Similarly, Whitby et al. 7 observed resolution of all clinically silent postnatal subdural haemorrhages by 4 weeks of age.
In conclusion, we have presented the case of a newborn infant with unilateral vocal cord palsy associated with subdural haemorrhage. This case emphasizes the risks of intracranial haemorrhage following instrumental delivery and the importance of intracranial imaging in investigation of VCP. Prognosis was excellent, with spontaneous recovery associated with resolution of the bleed.
